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We use (fermion) mass perturbation theory for the massive Schwinger model to compute
the boson-boson bound state mass in lowest order. For small fermion mass the lowest possible
Fock state turns out to give the main contribution and leads to a second order result for the
bound state mass.
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11 Introduction
The massless Schwinger model - which is two-dimensional QED with one massless fermion - is
wellknown to be exactly soluble ([?] - [?], [?] - [?]). The spectrum of the model consists of one free,







, which may be interpreted as a fermion-antifermion
bound state ([?], [?]). Besides, instantons and a nontrivial vacuum structure (-vacuum) are
present, and a fermion condensate is formed ([?] - [?]).
The massive Schwinger model (with one massive fermion) is no longer exactly soluble, and
the physical particle (the Schwinger boson) is no longer free ([?] - [?]). However, the nontrivial
features of the massless model (instantons, -vacuum, fermion condensate) persist to be present
in the massive case ([?] - [?]).
The known exact solution of the massless model can be used for a mass perturbation ex-
pansion of the massive theory that preserves all the nontrivial features of the model ([?]). For
the fermion condensate and Schwinger mass this was done in [?], [?].
Here we focus on the boson-boson interaction. It is mediated by an attractive force and
therefore a boson-boson bound state is formed. We compute the mass of this bound state
within mass perturbation theory in leading order.
2 Exact n-point functions of the massless model
The vacuum functional (and Green functions) of the massive Schwinger model may be inferred
from n{point functions of the massless Schwinger model via an expansion in the fermion mass.


























































































 corresponding to Lorentz gauge). Therefore, the perturbative computation of










the massless Schwinger model and some space time integrations. It is useful to rewrite the scalar










	, because in this case only





























O is a chirality neutral operator (e.g. a product of vector currents). A general chiral VEV



















































































( : : : Euler constant). The index 0 for 
0
indicates that it is the order zero result, the index
0 for the VEVs means that they are computed with respect to the massless Schwinger model.
From this Z(m; ) may be computed (see [?] for details, [?] for its physical implications),
Z(m; ) = e
V (m;)
;












































In order to compute VEVs for the massive Schwinger model one has to insert the corre-































Via the normalization all volume factors cancel completely, as it certainly has to be.






































































































































A =  0:6599 ; B = 1:7277:











and therefore the n-point functions
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